





The amount of people aged 65+ in the U.S. is increasing, and they are different than the previous generations: they have more teeth, have more disposable income, have more independence and are living longer lives in the community.  Predictions for the future 65+ age group are that they will be more ethnically diverse, have more complex medical needs, and have greater dental needs as well.  Dental needs are not easily calculated outside of a clinical setting but by using measures of oral health-related quality of life (OHRQoL), several dimensions can be captured.  Quality of oral health is gaining importance due to the recognition that oral health is tied to general health.  OHRQoL can be used alone but can also be an excellent adjunct to clinical measures.  The main hypothesis of this proposal is that there are unmet oral health needs in the older community in Allegheny County that can be revealed through OHRQoL surveys.  The enclosed survey is a descriptive, formative study that measures OHRQoL in older adults in Pittsburgh who participate in Meals on Wheels; the intention is to understand the quality of oral health in older adults.  The public health significance of Allegheny County OHRQoL survey results is the ability to understand the oral health perceptions and needs of the older adults in Pittsburgh.  By gaining that knowledge, it will lead public health efforts, policies and clinicians to address and to anticipate the current and future oral health needs of the geriatric population.
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People over age 65 are often overlooked.  In society, as people age and acquire more health problems, they are sometimes regarded as a burden.  The truth is that the world population is aging  ADDIN EN.CITE (Petersen, Kandelman, Arpin, & Ogawa, 2010), and the population of the U.S. is experiencing the same trend.  The number of older adults in the U.S. is growing, and by 2030, 1 in 5 people in the United States will be over age 65+ (Colby, 2014).  While aging is inevitable, planning for the future can help ease some issues that may occur.  One of the matters that should be planned for is the increased oral health needs of older adults.
Since the 2000 report by the Surgeon General on Oral Health, the important connection between oral health and general health is clear (Services, 2000).  Not only is oral health important, but by addressing oral health and managing oral problems, systemic health problems can also be eased (Services, 2000).  People who are currently entering age 65+ in the United States can expect to live well into their late 70s/early 80s (Colby, 2014; Xu JQ, 2016) and are more likely to have teeth due to better public health initiatives during their life courses such as water fluoridation and dental sealants  ADDIN EN.CITE (Douglass & Jimenez, 2014).  However, due to the increased life expectancy of older people and higher amount of teeth retained, there is also an increased need for dental care  ADDIN EN.CITE (Douglass & Jimenez, 2014).
Public health needs a way to plan for the oral health of older adults.  The first step is to measure need in the community and to understand the oral health of people age 65+ as a population.  One way to assess the community knowledge and understanding of their oral health is through quality of life.  Oral quality of life encompasses several domains beyond just oral function and appearance.  This is important because it helps public health measure qualities that are subjective from person to person and gather information that can be collected en masse outside of a clinician's office.  With knowledge of the perceptions in the oral adult community regarding their quality of oral health, targeted interventions and education can be created to help older adults and ease the burden of unmet oral health needs in the community.
1.1	Aging in The U.S.
The number of Americans who are 65 or older is increasing.  In 2014, 14.5% of the U.S population was over 65 years old (Colby, 2014).  The baby boomer generation, born from 1946-1964, post World War II, is a large cohort that has been driving U.S. demographics since they were born.  In 2011, there were just under 77 million people born in the baby boom years (Colby, 2014).  Now, the baby boomers will begin to enter old age.  It is estimated in 2030, when the last baby boomer reaches age 65, the older population will make up about 59.8 million people and about 20% of the U.S population (Centers for Disease Control and Prevention, 2013).  1 in 5 people will be over age 65 from 2030 onwards, and the U.S. has to be ready to meet the needs of that population (Centers for Disease Control and Prevention, 2013).
Not only is the older population in the U.S. increasing in number, but the life expectancy in the U.S. has also increased since 1993 (Xu JQ, 2016).  2015 marked a change in the US when the life expectancy at birth decreased by 0.1 years (Xu JQ, 2016).  However, the life expectancy decline was for people under age 65, and for people aged 65+, the life expectancy has remained the same (Xu JQ, 2016).  With an extended life expectancy into older age, there is also the tendency for older adults to have more co-morbidities and more medications than ever before  ADDIN EN.CITE (Yellowitz & Schneiderman, 2014).  Most adults 65+ have one chronic disease, and 50% of adults 70-80 have 2 or more chronic diseases (Centers for Disease Control and Prevention, 2013).  Some chronic diseases such as diabetes can moderate oral health and predispose people to periodontal issues.  In the U.S., many seniors take medications, and 39% of people age 65 years or older reported using 5 or more prescription drugs (American Dental Association).  Medications can lead to xerostomia or dry mouth which increases the risk for caries  ADDIN EN.CITE (Kim, Baker, Seirawan, & Crimmins, 2012).  Age also can affect access to the dentist.  Mobility tends to decrease with age, and it can be difficult for older people to get around.  As the baby boomers age, there will most likely be a shift in attitude towards oral care. Baby boomers are more likely to have more teeth, have received more dental care and be more likely to have treatment  ADDIN EN.CITE (Yellowitz & Schneiderman, 2014).  However, many people are not prepared for the age-related changes in oral health and the amount of resources necessary to accommodate the needs.
In addition to the trend towards a bigger and older population over 65 years, that population will also become more diverse.  It is estimated that by 2030, the cohort over 65 years old will be 12% Hispanic, 10.3% non-Hispanic black and 5.4% Asian (Centers for Disease Control and Prevention, 2013).  Oral health in older age can vary greatly from having all natural teeth to missing teeth to being edentulous  ADDIN EN.CITE (Kim et al., 2012).  On average, seniors who are 65 and older have an average of 9.24 decayed or missing permanent teeth (Research, 2014). 
 Black and Hispanic subgroups tend to have more untreated decay and untreated permanent teeth (Research, 2014).  An evaluation on the prevalence of oral health problems on US adults found that African Americans tend to lose teeth earlier and have more dental root caries even with insurance  ADDIN EN.CITE (Kim et al., 2012).  This may indicate that there is a need for education or access to help limit these differences.  Also, there are also associations between higher dental decay and missing teeth with less education, and lower family incomes  ADDIN EN.CITE (Liu, Li, & Walker, 2014).
As people age and retire, they tend to overlook oral health.  There is a tendency to visit the dentist less due to lack of insurance.  However, there is also a predisposition to have more expensive dental problems.  The problem of poor oral health and untreated decay in teeth in the elderly is also influenced by the American insurance environment.  Dental insurance is private, and up to the individual.  If a person cannot afford dental treatment, there is a possibility of obtaining dental care through Medicaid.  97% of seniors are on Medicaid (Medicaid.gov).  However, the presence of Medicaid coverage for dental care in adults depends on the state (Medicaid.gov).  Seniors may find themselves unprepared in terms of frequency of dental visits and the amount they save towards appointments.  Thus for older adults, there may be increased risk of dental issues and not enough considerations as to what dental issues may arise.  Dental procedures can be more expensive than what they expect it to be, and it may be more difficult to access the dental office than expected.  With those limitations, some seniors may find themselves having oral health needs that they are unable to address.
1.2	 Oral health in Older Adults
Healthy People 2020 identifies Oral Health as an important health topic ("2020 Topics and Objectives – Objectives A–Z,").  The National Center for Chronic Disease Prevention also recognizes oral, dental and craniofacial issues as one of the most common health problems (Services, 2000).  Some problems like caries and periodontal disease are preventable (US Department of Health and Human Services 2000).  Great progress has been made in preventative care for children through increased dental insurance coverage to widespread fluoridation.  However, not as much maintenance is available for the rest of life.  The general oral health problems that older adults face are caries, root caries, periodontal disease, edentulism, oral pain, cancers and xerostomia  ADDIN EN.CITE (Petersen et al., 2010).
Oral health affects general health and vice versa.  In the past, oral health was regarded a field entirely apart from medicine and the general body.  Increasingly, more and more studies have shown the connection between oral health and general health.  In 2000, the US government released the first Surgeon General’s Report on Oral Health that emphasized how important oral health is to general health and the milestones that had been reached in the oral health care field   (Services, 2000).  There are numerous ways in which oral health can affect the body.  Tooth pain can affect chewing ability which can affect nutrition.  The appearance of teeth can have psychological effects.  There are connections to oral health and depression.  There are links between periodontal disease and cardiovascular disease and diabetes (Services, 2000).  General health problems can feed into dental problems as well.  For example, limited motion due to arthritis can affect the ability for oral hygiene and thus increase dental problems.  At its most severe, dental problems can also cause death.
The importance of older adults over age 65 is increasing.  Healthy People 2020 also has a topic section for older adults, and the main objective is to improve the health function and quality of life of older adults ("2020 Topics and Objectives – Objectives A–Z,").  Still there is a need to improve public health measures and initiatives for oral health especially in older adults.  Over 60% of older adults do not have dental insurance which may make access to care difficult (Nasseh, 2015).  Only 53.5% of older adults see a dentist once a year and barriers include location, insurance status, availability of offices, and systemic and functional health (Kiyak & Reichmuth, 2005).  Less than 40% of black and Hispanic older adults visited the dentist in the past year  ADDIN EN.CITE (Wu, Liang, Plassman, Remle, & Bai, 2011).  Also, many states do not have the proper plans down in place to accommodate the oral health needs of older adults.  In a brief by Oral Health of America which scores oral health of older adults through the categories of Edentulism, Adult Medicaid Dental Benefits, Community Water Fluoridation, Basic Screening Surveys and State oral health plans, it was found that 38 out of 50 states scored “Fair” or “Poor” (State of Decay, 2016).  There is much room for improvement when it comes to services for oral health in older adults.
1.3	Quality of Life Measurement
As public health in the U.S and other developed countries shifts focus to chronic diseases and end of life care, different measures have been used in addition to the traditional life expectancy.  Another goal of public health is focused on the quality of life and having disability free years for almost as long as the life expectancy.  Quality of life began in the 1960s when the concept of health firmly took root from the World Health Organization's definition of health as "a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity" (Allen, 2003).
Oral health quality of life emerged from an emphasis on patient based measures of health outcomes.  The emphasis on patient based measures marks a paradigm shift from the medical model- where disease exists solely to the body and that the person’s understanding and experience of illness were not important to a socioecological model where the process to disease occurs before it enters the body and is affected by the social and environmental factors that an individual navigates (Locker, 1997).  Thus, in the socioecological model, the way a person thinks affects the prevalence and impact of disease.  The WHO definition of “health” expanded the idea of health measures from solely clinical statuses to a more subjective state that involves the individual factors of a person.  As oral health becomes ever more entwined with overall health, oral health can also be considered through Oral Health-related Quality of Life (OHRQoL) measures.
Quality of life can be summed down to the question: “How good is life for you?”, and that implication covers a slightly different perspective than just the question of health (Locker 1997).  In a similar vein, OHRQoL covers more not only a sense of health, but also mental and social well-being.  There are multiple scopes that are measured with OHRQoL; there are functional factors, psychological factors, social factors and the experience of pain/discomfort factors.
The most common approach to OHRQoL is through questionnaires.  Questionnaires that are commonly used are Cushing et al.’s Social impacts of dental disease, Atchison and Dolan’s Geriatric Oral Health Assessment Index, Strauss and Hunt’s Dental impact profile, Slade and Spencer’s Oral health impact profile, Locker and Miller’s Subjective oral health status indicators, Leao and Shieham’s Dental impact on daily living, Adulyanon and Sheiham’s Oral impacts on daily performances and McGrath and Bedi’s OH-quality of life UK (Bennadi & Reddy, 2013).  Since there are many questionnaires, the scoring and evaluation of OHRQoL differs from questionnaire to questionnaire.  Some questionnaires, like the Geriatric Oral Health Assessment Index use scales to measure statements and then condenses the responses into a single number that indicates and overall impact (Allen, 2003).  Other questionnaires like the Oral Health Impact Profile uses separate scores across several domains.
Quality of life is an individual concept, and can be regarded as a good adjunct to clinical measures in order to have a fuller idea of the experience of individuals (Bennadi & Reddy, 2013).  This individuality creates more variation, but it can also be helpful in the twenty-first century when health is evolving towards more personalized medicine.  
Quality of life is good when related to clinical measures because it identifies and prioritizes problems that people personally find important; it facilitates communication between patient and providers; it screens for hidden problems; it facilitates shared clinical decision making, and it monitors changes/responses to treatment (Bennadi & Reddy, 2013).  Quality of life is good for public health because it shows the burden of illness on a community level and people's perception of oral health.  Oral health-related quality of life measures are especially useful because it shows the burden of diseases in oral health in a community without people individually entering a dentist's office, and it can show the need on a community level.  By reviewing the results of OHRQoL in a community, community stakeholders can understand what kind of dental education and what kinds of dental initiatives would be helpful to put in place.  Oral health quality of life has been used mainly in the elderly and also children, but has been expanded in many other countries to include the whole population (Bennadi & Reddy, 2013).
2.0 		Project Proposal
2.1	Purpose
The proposed study is designed to investigate the oral health quality of life of the seniors over age 65 who receive meals from Meals on Wheels (MoW) and their perception of their ability to chew their meals.
2.2	Specific Aims
The U.S. population is aging.  Among the health changes that face the aging population is a shift in oral health towards teeth loss and gum disease.  Losing teeth can be detrimental to chewing ability and nutritional intake.  Unmet oral health needs can also adversely affect general health.  Recently there has been a stronger emphasis on understanding self-assessed oral health-related quality of life measures in order to learn what needs are unaddressed in both the oral health dimension and the psychological dimension.  Mobility and access are also problems for people as they age.  One of the ways that people mitigate the problem is through delivery of services to the person with the problem.  Meals on Wheels delivers food and provides company weekly to older citizens in the community that may have difficulty accessing them.  It is important to know the oral health status of the patient and also their perception of their meals in order to illuminate any barriers to proper sustenance of seniors that may exist in Meals on Wheels.
Seniors who are the recipients of Meals on Wheels constitute a vulnerable population.  They are adults who tend to be homebound and over 60 years of age.  Among the health changes that face the elderly is a shift in oral health towards teeth loss and gum disease.  Losing teeth can be detrimental to chewing ability and nutritional intake.  Untreated dental issues can exacerbate existing conditions such as heart disease.  Denture wearers especially can have differences in diet due to the tendency for edentulous people to ingest food that is softer and higher in fat and sugar content.  Other oral factors that can impede chewing and food selection is oral pain from the gums and TMJ issues.  It is important to know the oral health status of the patient and also their perception of their meals in order to illuminate any barriers to proper sustenance of seniors that may exist in Meals on Wheels.
Aim #1:  Characterize the status of the oral health related quality of life in the seniors who receive Meals on Wheels and compare them to other geriatric populations.
 Aim #2:  Evaluate whether the Oral Health Impact Profile-14 (OHIP-14) score relates to the foods that MoW's seniors can or cannot eat.
Aim #3:  Evaluate the self-perceived health status the MoW's seniors have and what dimension of the oral health quality of life is affected in order to better address that need in the future.
By using the Oral Health Impact Profile-14 (OHIP-14), it is possible that even without a complete dental exam, the self reported quality of life survey can act as an alternative to indicate whether there may be more serious oral health impairment.
This proposed study will build a knowledge base on the oral health-related quality of life of the Pittsburgh seniors who receive Meals on Wheels (MoW).  Currently, there is a lack of knowledge about the oral health status of the seniors involved in MoW and how they process the meals that they received.  By surveying seniors with OHIP-14, we can evaluate if there are any health issues- oral or psychosocial that are overlooked by not addressing oral health.  Then, that knowledge will allow us to do further research or create an intervention.  By addressing concerns about chewing and dental appearance, we can raise the general well-being of community dwelling elderly adults.
2.3	Approach
We will conduct a voluntary paper survey that will be distributed among the seniors who receive Meals on Wheels through Lifespan.  The surveys will be taken by the meal deliverers to each household in a closed manila envelope.  The meal deliverers will drop off the envelope with a brief introduction of the study to the eligible senior at a meal delivery drop off visit.  These surveys will be completed by the older adult themselves and be picked up by the meal deliverer on the subsequent food drop off visit.  If the survey is not completed by the second food drop off visit, the deliverer will remind the client of the survey and look for the survey completion in the third food drop-off visit.  These questionnaires will be anonymous and collect demographic information, mobility information, oral health and chewing ability information and well as the OHIP-14.  The questionnaire should take about 10 minutes to complete.  The senior will read the study by him/herself and then mark the answers.  The data will be collected from the seniors through Meals on Wheels.  The information will be analyzed and associations will be assessed across the different questions.
2.3.1	Population
	The population of the study is seniors who live in Allegheny County who receive home delivery meals through Meals on Wheels offered through the agency Lifespan.  
	Meals on Wheels was a founded in 1954 in Philadelphia and is a meal home delivery service that provides meals to seniors in the community ("The Issue, Meals on Wheels and Health ").  The primary goal is to support seniors into older age and keep them from being hungry, from being left alone and from prematurely going into nursing facilities ("The Issue, Meals on Wheels and Health ").  Meals on Wheels in America currently serves almost 2.4 million seniors annually in the United States ("The Issue, Meals on Wheels and Health ").  Meals on Wheels provides more than a nutritious meal, it produces an engaging visit by the driver and also creates a chance for a safety check ("The Issue, Meals on Wheels and Health ").
Meals on Wheels focuses on older adults over 60 who have difficulties in mobility that would make it difficult to go out, shop for food or socialize.  The home delivery service is offered mostly to people who are not mobile enough to go out to eat in a group setting where seniors congregate.
	There are over 5000 Meals on Wheels partnerships throughout the US, and there is smaller local chapters of Meals on Wheels in Pennsylvania.  The community agency this study will work with is the Meals on Wheels of Greater Pittsburgh which serves Allegheny County.  Allegheny County is a unique place because it is one of the oldest counties in the whole U.S.  It has one of the highest percentages of people over age 65 at 17.7% in 2015 ("QuickFacts, Allegheny County, Pennsylvania,").  As a consequence of the large number of people in need, the Meals on Wheels in Allegheny County is a conglomerate of several community agencies, one of which is Lifespan.  Meals on Wheels serves over a thousand people in the Pittsburgh area (Kane, 2014).  There are also other meal delivery services which run through the Area Agency on Aging (Kane, 2014).
	Lifespan is a non-profit community agency in Pittsburgh that runs a gamut of care services for older individuals in Allegheny County.  Programs that Lifespan offers are Home Delivered Meals, Care Management, Caregiver support and Senior Community Resource Centers ("LifeSpan Resources and Services for Seniors," 2016).  Lifespan’s meal delivery service is run from 6 kitchens.
	People who are eligible for home meal delivery at Lifespan are 60 years of age or older, community living seniors who are residents of Allegheny County, are functionally disabled and have limited mobility making it difficult for them to shop and prepare their own meals or seniors who are recovering from surgery.  While these seniors are homebound and have less function than a typical, healthy senior, they are still independent people.  The amount of time seniors stay clients of MoWs varies by need.  Some seniors will sign up because they recently had surgery and then they will discontinue the service once they are better.  Others seniors sign up because they are homebound indefinitely, but stop the service because they move in with their children or to a care facility (Kane, 2014).
	Lifespan can provide food to community seniors through two methods.  One method is to give 3 hot lunches and 2 precooked meals by dropping off the food three times a week on Monday, Wednesday and Friday.  The second method is the delivery of 7 frozen meals once a week.  Thus, if the participant chooses the hot meal options, there will be several weekly interactions with meal delivery drivers.
2.3.2	Survey/Variables
The original Oral Health Impact Profile was developed by Slade and Spencer and consisted of 49 questions (Slade & Spencer, 1994).  The Oral Health Impact Profile was created to measure the social impact of oral disorders (Slade & Spencer, 1994).  Because 49 questions is difficult for many people to fill out, Slade created a shortened version called the Oral Health Impact Profile-14 that has 14 questions  ADDIN EN.CITE (Slade, 1997).  When tested against the OHIP-49, it was found that OHIP-14 could detect similar results across 7 domains: functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability and handicap  ADDIN EN.CITE (Slade, 1997).
OHIP-14 was chosen to be used in this survey for several reasons.  First, the OHIP-14 is rather short and only contains 14 questions with Liekart responses that range from Never to Very Often and is graded from 0-4.  Its brevity helps when the survey takers are older and may not be as quick to take surveys.  Second, the OHIP is a commonly used survey that is used for dental studies all over the world like Australia  ADDIN EN.CITE (Brennan & Spencer, 2004), the UK(Burke, 2000), Canada (Locker & Quinonez, 2009) and other countries.  Thus, the results of the survey would be easy to compare across the literature.  OHIP-14 also is helpful because it measures both functional and psychosocial impacts of oral health.  The OHIP-14 is scored within each domain, and therefore can tell us more about the different social impacts on oral health than other OHQoL tests that sum into one numerical score.
Other variables besides the Oral Health Impact profile that are measured in the survey are overall health status, oral health status, dental visit frequency, teeth type, dexterity problems, difficulty chewing and the subsequent foods, trouble walking, trouble getting outside the home, race and education.  Overall health status and oral health status are important to evaluate how well OHIP-14 tracks with the perceived health status of the participants.  The dental visit frequency, teeth type and dexterity problems inform what kind of attention the participant places on oral health care.  Difficulty chewing and the subsequent foods that cause trouble for chewing is a major variable in the survey.  Walking and trouble getting outside the home are a measure for mobility and general health of the participant.  Race and education are variables that modify the ability to obtain care and the experience of the care  ADDIN EN.CITE (Kim et al., 2012).
2.3.3	Data Analysis
The surveys that will be collected from a central drop-off where the delivery people will put the completed surveys.  The survey information will be entered into an Excel spreadsheet and then transferred to SPSS.  Descriptive statistics will be created in SPSS using the demographic questions.  The main variables to be measured are whether the clients of Lifespan's Meals on Wheels have difficulty chewing and the subsequent foods that cause trouble for them, and their OHIP-14 scores.  The first aim was to characterize the status of the oral health related quality of life in the seniors who receive Meals on Wheels and compare them to other geriatric populations.  That will be achieved by calculating the various domains of the OHIP-14 in the survey and scoring them.  That score will then be compared to the literature from the U.S. and other countries to compare the social impact of oral health.  One study that can be used to compare OHIP scores is Locker's study of Canadians.  In the survey, 19.5% of people reported "fairly often" or "very often in 1 or more of the 14 impacts (Locker & Quinonez, 2009).
In order to analyze specific aim 2, and evaluate whether the Oral Health Impact Profile-14 (OHIP-14) score relates to the foods that MoW's seniors can or cannot eat, the OHIP impact profiles of the participants will be compared to the yes/no response to difficulty chewing.  There will also be detailed tables with frequencies regarding the type of foods that the participants have difficulty chewing.
In order to address the third specific aim which was to evaluate the self-perceived health status the MoW's seniors have and what dimension of the oral health quality of life is affected, the health status variables of perceived overall health and perceived oral health will be compared separately with the OHIP-14 scores.  The different dimensions of the OHIP-14 in the survey that received answers of "Occasionally", "Fairly often" and "Very often" from the clients will be placed on a table with the frequency of the responses.
2.3.4	Funding
Funding required for this initial survey will be minimal.  There will be the need to have money allocated for the printing of the survey, and the purchase of the manila envelopes to put them in.  There is no need for transportation budget because the initial survey will leave with the drivers for Lifespan who will drop off the surveys along their routine route.  The drivers will also pick up the surveys on their daily routes, and so there will be no need for travel for collection.  There will be a need to be storage for safe keeping of the data and access to Excel and SPSS.  If the data from the initial survey is informative and interesting to the community agency, slightly more funding may be needed in the future for materials in order to scale up the population and do future studies on other populations.  It may be helpful in the future to have staff use technology for responses and offer some compensation for the seniors to complete the study.
2.3.5	Conclusion/Limitations
This study is important because this is the first attempt to understand the oral health-related quality of life in Allegheny County seniors and the first evaluation conducted by the Meals on Wheels of Greater Pittsburgh investigating their client's self-rated chewing ability.  This study is significant because oral health surveys are largely ignored and underutilized.  In the State of Aging in Allegheny County report, no questions or statistics regarding oral or dental care were offered at all (Musa, 2014).  This study serves as a formative study to inform any associations that may exist between OHIP, chewing ability, and the seniors in Lifespan's portion of the Meals on Wheels program.
One of the priorities regarding this type of distribution of the survey for the study was to pick the least obtrusive method of obtaining data possible.  Thus, a self-report paper survey was created.  A limitation to the study is the motivation for response.  There is a high chance for a poor response rate.  Homebound seniors may not be literate, or they may not be able to read the survey due to poor eyesight.  The survey may take too much of the senior's time to complete or the survey may be completed but lost before it could be returned to the driver.  Ways that the limitation could be corrected for the future would be to increase the budget and include $1-$5 in the manila envelope with the survey in order to encourage a better response rate or to change the method of survey distribution and have staff go to each house with a tablet for seniors to complete the survey.
Another limitation of the study is that the information that is collected is self-reported information.  As people age, they tend to have lower expectations of their health and report a higher sense of well-being (Slade & Sanders, 2011).  Seniors may come to view disability as a norm and therefore not report issues that otherwise would bother them (Brondani, 2010).  That higher sense of well-being may skew the study towards a portrait of seniors that is healthier and with less problems than there actually may be.  Also, due to the brevity of the survey, there are only a few references to overall health and health problems in the survey participants.  Thus, there may be an incomplete picture of the medical challenges that the survey participants face.
We currently do not have a clinical adjunct to add to the OHIP evaluation.  There are no cross-references to medical/health records or dental records in this study.  Therefore, it would be difficult to validate perceptions with clinical evaluations.
Also, the study is limited by the population itself.  There is no similar comparison taking the survey, and we are limited to comparing the results with the literature where the methods of distribution and the populations may be more different than we would like.
2.3.6	Future Research
Data dissemination for this study would be through sharing the results with Lifespan so that they can better help their clients, creating a poster to share the results with people in the Allegheny County community and writing a paper to share the data with other researchers.
With the adoption of the OHIP survey in the older population in Allegheny County, there is room for growth in future research.  First, the current study is limited by the population of seniors who qualify for Meals on Wheels.  If the same survey was completed by Allegheny County community seniors who were over age 60, but with no mobility limitations, it would be interesting to compare the OHIP scores.  Also, another problem with the current study is its reliance on self-report.  Future studies could pair the OHIP and survey information with dental evaluations to determine the clinical health of each person.  Therefore there could be more objective data that informs the subjective survey perspectives.  It could also be interesting to create an oral health promotion or oral health access education intervention for seniors and use the OHIP-14 as a pre and post intervention survey.  There are many interesting ways to use OHIP, and there is a great need in the oral health of older adults.  With continued research and efforts, there is hope that there will be more consideration for the oral health quality of life of people over age 65 in the future and better community programs for them as well.

Appendix A: SURVEY FORM
Participate in a Study of Your Teeth and Your Ability to Chew
	The purpose of this research study is to understand how well you can chew and eat meals delivered to your home.  This study is made by a dental student. This survey is not connected to your Meals on Wheels program, and you are not required to complete it as part of your participation in the program. 
	This brief questionnaire takes approximately 10 minutes to complete.  Our questionnaire asks about your background (age, sex, race), your teeth and mouth, and the foods you eat.  The survey is anonymous and no information will be linked to you.
	There are no foreseeable risks associated with this project. There are no direct benefits to you except to allow us to better understand the oral health needs.  All responses are confidential and results will be kept in a secure location.  Your participation is voluntary and you can choose to withdraw from this project at any time. 

















3.  When was the last time that you saw a dentist?
	a. Less than 6 months
	b. 6-12 months
	c. 12-18 months
	d. Over 18 months

4.  What kind of teeth do you have?
	a. All my teeth
	b. Some teeth without partial dentures








6. Do you have any difficulty chewing foods?
	a. Yes
	b. No





	e.  Other		:  ____________________________










For this part of the survey:
Please circle the most fitting answer.  These questions  refer to the last 6 months.

10.  In the last 6 months, have you had trouble pronouncing any words because of problems with your teeth, mouth or dentures?
Never	Hardly ever	Occasionally	Fairly often	Very often
				
11.  In the last 6 months, have you felt that your sense of taste has worsened because of problems with your teeth, mouth or dentures?
Never	Hardly ever	Occasionally	Fairly often	Very often
				

12.  In the last 6 months, have you had painful aching in your mouth?
Never	Hardly ever	Occasionally	Fairly often	Very often
				
13.   In the last 6 months, have you found it uncomfortable to eat any foods because of problems with your teeth, mouth or dentures?
Never	Hardly ever	Occasionally	Fairly often	Very often
				

14.   In the last 6 months, have you been worried by dental problems?
Never	Hardly ever	Occasionally	Fairly often	Very often
				

15.  In the last 6 months, have you felt tense because of problems with your teeth, mouth or dentures?
Never	Hardly ever	Occasionally	Fairly often	Very often
				

16.  In the last 6 months, has your diet been unsatisfactory because of problems with your teeth, mouth or dentures?
Never	Hardly ever	Occasionally	Fairly often	Very often
				

17.   In the last 6 months, have you had to interrupt meals because of problems with your teeth, mouth or dentures?
Never	Hardly ever	Occasionally	Fairly often	Very often
				

18.   In the last 6 months, have you found it difficult to relax because of problems with your teeth, mouth or dentures?
Never	Hardly ever	Occasionally	Fairly often	Very often
				

19.   In the last 6 months, have you been a bit embarrassed because of problems with your teeth, mouth or dentures?
Never	Hardly ever	Occasionally	Fairly often	Very often
				

20.  In the last 6 months, have you been a bit irritable with other people because of problems with your teeth, mouth or dentures?
Never	Hardly ever	Occasionally	Fairly often	Very often
				

21.   In the last 6 months, have you had difficulty doing your usual jobs because of problems with your teeth, mouth or dentures?
Never	Hardly ever	Occasionally	Fairly often	Very often
				

22.  In the last 6 months, have you felt that life in general was less satisfying because of problems with your teeth, mouth or dentures?








23.  Have you been totally unable to function because of problems with your teeth, mouth or dentures?





24.  What is your age?
	__________________
25.  What is your sex?
	___________________







27.   What is your highest level of education?
	a. Some high school
	b. High school graduate
	c Some College or Associates degree
	d. College graduate




Thank you for your participation!
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